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PROCEEDI NGS
Call to Order

DR. LEGGETT: W are here this norning for
di scussi on of a new drug application, Cubicin which
i s daptomycin, by sponsor Cubist Pharnaceuticals
for the proposed indication for the treatment of
St aphyl ococcus aureus bacterem a, including those
wi th known or suspected endocarditis caused by
met hicillin-susceptible and nethicillin-resistant
strains.

I know sone nenbers are |late but | heard
on the radio this norning that there are | ots of
traffic accidents today, so why don't we get
started with introductions? Wen you introduce
yoursel f push "tal k" and then push it once again to
have it stop.

DR. MALDANADG  Sanuel Mal danado from
Johnson & Johnson, industry representative.

DR FOLLMANN: | am Dean Fol | mann, Head of
Bi ostatistics at N AlD.

DR. EBERT: Steve Ebert, Meriter Hospital

and Professor of Pharmacy, University of Wsconsin,
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Madi son.

DR BORER  Jeff Borer, Professor of
Car di ovascul ar Medi ci ne at Cornell and Head of
Car di ovascul ar Pat hophysi ol ogy at Cornell.

DR HILTON: Joan Hilton, Professor of
Bi ostatistics, UC, San Francisco.

DR OVEL: | amJimOrel. | ama famly
practice physician from Grand | sland, Nebraska and
the patient representative on the comittee.

DR PATTERSON: Jan Patterson, Infectious
Di seases, University of Texas Health Science
Center, San Antoni o and South Texas Veterans
Heal t hcare System

DR LEGGETT: Jim Leggett, Infectious
Di seases Provi dence Portland Medical Center and
Oregon Health Sciences University.

LCDR GROUPE: Cathy G oupe, acting
executive secretary of the comittee.

DR COOPER: Chuck Cooper, nedical officer
for the Division of Anti-Infectives.

DR. CODERRE: Peter Coderre, nicrobiol ogy

reviewer, Division of Anti-Infectives.
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DR SORBELLO Fred Sorbello, | ama
medi cal officer, Division of Anti-Infectives, FDA

DR NAMBI AR:  Sunmat hi Nanbi ar, nedi cal
team | eader, Division of Anti-Infective Drug
Products, FDA.

DR. SORETH. Good norning. | am Janice
Soreth, Division Director of Anti-Infective and
Opht hal nol ogy Product s.

DR. GOLDBERGER: | am Mark Col dberger, the
Director of the Ofice of Antimcrobial Products.

DR. CRCSS: Alan Cross, University of
Mar yl and.

DR. BRADLEY: John Bradley, Children's
Hospital, San Di ego.

DR. LEGGETT: At this point, Cathy G oupe,
could you please give us the conflict of interest
st at enent ?

Conflict of Interest Statenent

LCDR GROUPE: The foll owi ng announcenent
addresses the issue of conflict of interest and is
made part of the record to preclude even the

appearance of such at this neeting. Based on the
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submitted agenda and all financial interests
reported by the comrittee's participants, it has
been deternmined that all interests in firns

regul ated by the Center for Drug Eval uation and
Research present no potential for an appearance of
a conflict of interest at this meeting, with the
fol | owi ng excepti ons.

In accordance with 18 USC Secti on
208(b)(3), the follow ng partici pants have been
granted full waivers: Dr. John Bradley for
consulting on an unrelated matter for a conpetitor.
He receives |less than $10,001 per year. Dr. Steven
Ebert for serving on speakers bureaus for the
sponsor and a conpetitor, for which he receives
| ess than $10,001 per year per firm and for
consulting on related nmatters for a conpetitor for
whi ch he receives | ess than $10, 001 per year.

In accordance with 18 USC Section
208(b) (1), Dr. Jan Patterson has been granted a
full waiver for her spouse serving on unrel ated
speakers bureaus for two conpetitors for which he

recei ves from $10, 001 to $50, 000 per year per firm
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and for her spouse's unrelated consulting advisory
board activities for two conpetitors for which he
recei ves | ess than $10,001 per year per firm

In accordance with 18 USC 208(b)(3), Dr.
Jeffrey S. Borer has been granted a limted waiver
which allows himto participate in the commttee's
di scussi on but not vote for serving on a speakers
bureau for a conpetitor for which he receives from
$10, 001 and $50, 000 per year; for consulting on
unrelated matters for a university which is
supported by a conpeting firmfor which he receives
| ess than $10,001 per year; and for consulting on
unrelated matters for two conpetitors for which he
recei ves | ess than $10,001 per year fromone firm
and greater than $50,000 per year from another
firm

Dr. Janmes Orel has been granted a wai ver
under 21 USC 355(n)(4) for ownership of stock in a
conpetitor. This stock is valued at |ess than
$5, 001.

A copy of the waiver statenents may be

obtai ned by submtting a witten request to the
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agency's Freedom of Information O fice, Room 12A-30
of the Parkl awn Buil di ng.

We would also like to note that Dr. Samuel
D. Mal danado has been invited to participate as an
i ndustry representative, acting on behal f of
regul ated industry. Dr. Ml danado's role on this
conmittee is to represent industry interests in
general and not any one particul ar conpany. Dr.

Mal danado i s enpl oyed by Johnson & Johnson

In the event that discussions involve any
other products or firms not already on the agenda
for which an FDA partici pant has a financial
interest, the participants are aware of the need to
excl ude themsel ves from such invol verrents and their
exclusion will be noted for the record.

Wth respect to all other participants, we
ask in the interest of fairness that they address
any current or previous financial involvement with
any firm whose product they may wi sh to coment on.

DR LEGGETT: Dr. Soreth, could you pl ease
gi ve us an introduction?

I ntroduction
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[Slide]

DR, SORETH. | would like this norning to
give a brief introduction to the regulatory history
of bacterem a and endocarditis, highlighting
firstly the drugs and kinds of studies that
previously led to an approval for bacterem a or
septicem a or endocarditis and, secondly, the
evol ution of guidance in this area so that we
understand the road taken to the design and conduct
of the daptonycin trial. | apologize in advance
that ny talk is not shorter

[Slide]

If one does a PDR search for products
| abel ed for endocarditis or bacteremnia severa
drugs come up, including impenem cefazolin,
gentam cin and vanconycin. |If you expand that

search for the general term of staphyl ococca

i nfection or staphyl ococcal disease, then nafcillin
and oxacillin also cone to the fore.
[ Slide]

O those drugs, impenem and cefazolin in

this group are the nost recently approved in the
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"70s and '80s and their | abels are the nost
succinct with regard to bacterial septicema or
endocarditis due to either a list of pathogens or,
in the case of endocarditis Staphyl ococcus aureus.

[Slide]

CGoi ng back to ol der drugs |ike vanconycin
or gentamicin, the indications are worded in a nore
wordy fashion and the | abel reads sonmething |ike
vanconycin is indicated for the treatnent of
serious or severe infections caused by susceptible
strains of methicillin-resistant staphyl ococci
Vanconycin is effective in the treatment of
st aphyl ococcal endocarditis. The third bullet
point is that its effectiveness has been docunented
in other infections due to staphyl ococci, including
septicem a, bone infections, etc. when
st aphyl ococcal infections are |ocalized and
purul ent antibiotics are used as adjuncts to
appropriate surgi cal measures.

[Slide]

For gentamicin, it has been found

ef fective when used in conjunction with
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penicillin-type drugs for the treatnment of
endocarditis, in this case caused by group D
strep. Furthermore, gentam cin has been shown to
be effective in the treatnment of serious

st aphyl ococcal infections. Wile not the
antibiotic of first choice, gentamcin may be
consi dered when penicillins or other |ess
potentially toxic drugs are contraindi cated and
bacterial susceptibility tests and clinica
judgrment indicate its use, with, at |east back
then, perhaps nore of a narriage with what was
going on clinically actually being reflected in the
| abel .

[Slide]

This may not project very well but | put
it up there sinply to show that the
cillins--oxacillin or nafcillin--are indicated for
the treatment of infections caused by
peni ci | | i nase- produci ng staphyl ococci whi ch have
denmonstrated susceptibility to the drug--very broad
and general. Culture susceptibility tests should

be perforned, etc.
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[ Slide]

I thought it a daunting task to try to
summarize in five mnutes or |ess the underpinning
studies for all of these drugs. Fortunately, the
job was nade easier once | |ooked at the NDA
reviews and the summary bases for approval. For
the typical study that underpinned the |abels that
we just ran through read as follows, this is one
study: rmulticenter study of the conparative
efficacy, safety and tol erance of drug X conpared
to drug Y in the parenteral therapy of infections
in hospitalized patients caused by susceptible
pat hogeni ¢ bacteria. |nagine now doing a specia
protocol assessnent on that!

So, we have under one clinical trial or
study half a dozen infections studied, including
| ower respiratory--as it was called back
then--infections, skin, gynecologic, urinary tract
i nfections, osteonyelitis, septicema, endocarditis
and, necessarily, the treatment duration ranged in
this mx froma week or so to several weeks to a

month or longer. Experience in bacterem a or
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endocarditis, when |I reviewed those drugs, was
limted at best to a handful of cases, sonetines
suppl enented with case series or data from an
uncontrolled study. So, within a single study
there was a mix of half a dozen or so different
i nfectious disease entities. No single study was
powered within a given subset |ike skin infections,
or pneunpni a, or bacterem a or endocarditis, to
permit statistical analysis and the | east studied
subgroup was typically endocarditis or bacterem a.

As | said this was not a day and age of
speci al protocol assessments. | think it is fair
to say that at that point in tine in anti-infective
drug devel opnent there was a greater acceptance
within a regulatory framework to do what | believe
is routinely done in clinical practice, and that is
the use of inferential thinking to informand to
gui de drug use.

[ Slide]

If we fast forward now to the 1992 Points
to Consider docunent, a guidance witten by the

FDA, on endocarditis there is a paragraph or two
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16
whi ch says the following: One open trial--read
here uncontroll ed--of at |east 50 patients that
est abli shes a predeternm ned overall clinical and
m crobi ol ogi ¢ success rate is suggested. |f there
is not a reasonable mx of artificial and native
val ve, right and |l eft-sided di sease and acute
versus subacute clinical presentations, such should
be noted in the approved | abeling by restricting
the labeling in the indications and usage section
of the product to just those types of infections
and popul ations actually studied. The trial should
involve at least two investigators in different
geographi ¢ areas, and pathogens |isted would be
determi ned on a case-by-case basis.

So, | think the salient features that |
wish to note for the standard in the '90s was the
expectation that it woul d be a non-conparative
study; a relatively small experience; a mx of
patients with diversity in right and |left side;
native valve, prosthetic valve; acute, subacute
presentation. But if a reasonable mx was, in

fact, not gathered it would not necessarily be a
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barrier to approval but, rather, sinply the | abe
woul d refl ect the patient popul ati on studi ed.

I think it is clear, as it is stated in
the docunent, that the Points to Consider document
was witten to facilitate anti-infective drug
devel opnment, not restrict it. Specifically, the
endocarditis section was nmeant to outline what
woul d be an acceptabl e approach or an acceptabl e
m ni mum that woul d make it easier for sponsors to
nmove forward in this area. 1In practice, if one
| ooks at the anti-infectives approved for
endocarditis after the '92 gui dance, there was
nothing. 1In practice, it seens that what we wote
and t hought woul d be readily doable was a barri er,
an i nsurnmount abl e barrier because nothing canme to
the fore.

W will shortly hear from Dr. John Edwards
and Dr. Henry Chanbers who will give us both an
overvi ew of epideniol ogic considerations of S
aureus endocarditis and bacterenmia as well as a
revi ew of case managenment. | think that we

recogni ze that the incidence of hospitalized
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patients with bacterema is on the rise. It is on
the rise certainly with regard to gram positive
pat hogens. It is on the rise with regard to S
aureus disease. It is ontherise with regard to
S. aureus with endocarditis.

Wth that in mnd, we wote another
gui dance several years ago for the study of
catheter-rel ated bl oodstream i nfections, including
those due to S. aureus. Again, however, despite
the best of intentions we wote a guidance that in
practical terms did not translate into the conduct
of a clinical trial. Several sponsors have conme to
the fore, telling us of the screening of severa
t housand patients and enrol | nent of a handf ul

[ Slide]

W went back to the anti-infective
advi sory committee in Cctober of 2004 and we asked
what should we do with regard to S. aureus
bacterem a as an indication. You advised us to
re-wite the draft gui dance related to bl oodstream
infections to reflect the current reality of

patient and public health needs and resources for
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drug devel opnent. You advised us further to
bal ance good science with practicalities of
clinical trial design and conduct, and to study
patients with S. aureus bacterema, including in a
devel opnment program patients with defined sites of
i nfection and concurrent bacterem a, as well as
those without an identified organ site.

[Slide]

Today we will hear fromthe sponsor,
Cubi st Pharmaceuticals, about their design and
conduct of a study in the treatment of patients
with S. aureus bacterem a and endocarditis. The
sponsor and the FDA agreed upon the study design, a
random zed, open-label, controlled trial of
dapt omyci n versus standard of care of vanconycin or
sem synthetic penicillins in a group of patients
who have S. aureus in the blood, some of whom al so
have endocarditis. The study echoes--no pun
i nt ended--what | believe physicians face: the
managenent of patients with staphyl ococca
bacterem a, including those with endocarditis.

[Slide]
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Briefly, after the overview of the
epi demi ol ogi ¢ consi derations and some case
managenment, we will hear the details of the
clinical trial as designed, as conducted, as
anal yzed by both the sponsor as well as the FDA
review team The charge to the committee will be,
as it always is, to ask you if the data presented
represents substantial evidence of efficacy and
safety for daptomycin in the treatnment of patients
with S. aureus bacterem a, and to also ask you if
the data support the approval of the drug with
regard to the subset of patients who have S. aureus
endocarditis.

I think in a discussion of this trial we
will certainly learn nore about the activity and
performance of daptonycin and vanconycin or
sem synthetic penicillins in the treatnent of S
aureus bacterem a and endocarditis. W wll also
| earn nore, because now we have a trial conducted,
about the complexities of the issues associated
with S. aureus bacterem a and endocarditis, which

will further informus should other sponsors rise
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to the challenge to conduct a study in this

endeavor with either already marketed drugs or

those drugs which are still in devel opnment.
[SIide]
In closing, | think it is noteworthy that

the performance of a study |like the daptomycin
trial is in keeping with or is conpatible with the
agency's Critical Path Initiative which is an
attenpt to bring attention and focus to the need
for targeted, scientific efforts to address unnet
medi cal need; to inprove techni ques and net hods
used to evaluate products for the safety, efficacy
and quality of those products as they nove from
di scovery and product selection to trial design, to
mass manufacture, as well as to their use. Wth
that, | will close and invite Dr. John Edwards to
the podium Thank you.

DR. LEGGETT: Thank you.

S. Aureus Bacterem a and Endocarditis:

Epi deni ol ogi ¢ Consi derati ons

DR. EDWARDS: As Dr. Soreth nentioned, Dr.

Chanbers and | will split the introduction this
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nmorning. | amgoing to go over sonme concepts about
t he epi dem ol ogi cal considerations for

st aphyl ococcal endocarditis and bacterenia and then
Chip is going to go through a very interesting

di scussion that will be a case-based discussion of
the conplexities of the nanagement of patients with
st aphyl ococcal bacterem a and endocarditis.

[Slide]

Before | start, | need to thank a group of
peopl e who have hel ped ne put this presentation
toget her, including Vance Fow er for ngjor
| ogi stical assistance with the slides, Arnold
Bayer, Brad Spellberg and Loren MIler at our own
institution who have done a considerabl e anbunt of
wor k on staphyl ococcal infections in general, and
Dr. Chanbers and Dr. Francoi se Rem ngton from San
Franci sco who contributed a | ot of the epideni ol ogy
that will be discussed in this brief overview

[Slide]

In 2003, in The New Engl and Journal of
Medi ci ne, Martin published this huge study of 750

mllion discharges fromU. S. hospitals. | can't
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even imagi ne such a thing which included 10 nmillion
cases of sepsis. That study went from 1979 to 2001
and showed a significant increase in sepsis in
general in our population. This slide shows the

i ncreased incidence in both males and femnal es.

[ Slide]

But of great interest in this study was
sonet hing Dr. Soreth has al ready nentioned, and
that is that there was an overall increase or
predom nance in the gram positive bactereni as
conpared to the gram negatives, starting back here
in 1979, where that was certainly not the case
before, and shows a real enmergence of gram positive
organi sns here

O interest to ne on this slide is also
the increased incidence of fungal sepsis, if you
will. Tying those two effects together, the
energence of the gram positive organi sns and the
fungi, if we take a nore general perspective on
this issue, we are seeing what is happening here as
a devel opnent of the changes in the epidem ol ogy

related to predoninantly the nodern nedica
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t herapeuti c technol ogi cal advancenents whi ch have
been made. | will nake some other comments
regardi ng that perspective as we go al ong.

[ Slide]

Dr. Carleton, working with Francoi se
Rem ngton in San Franci sco, published in 2004 this
study showi ng a very significant increased
i nci dence or increased nunber of isolates of MRSA
in the San Francisco area. O interest here was
the fact that nost of the overall increase in MRSA
came from community onset of the infection and the
i solation of the organism There was a bit of an
increase in nosocom al and healthcare facility
i solates here but the majority were comunity onset
MRSA. This was one of a number of publications
occurring at about this tinme nmaking that point.

O great interest also was the fact that
the mpjority of these were the type IV SCCnec
genotype which was a bit of a surprise, and we wll
cone back to the significance of that in just a few
nmoment s.

[Slide]
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In the NNI S dat abase we see that by the
year 2000 over half of the isolates of S. aureus
coming fromintensive care units were MRSA and
nearly 40 percent outside of the intensive care
units were al so MRSA

[Slide]

Now, the next three slides kind of show
evidence for the community acquisition of MRSA
This one is froma questionnaire study, which has
subsequently been published in CID, and it | ooks at
the bacterial conplications in over 6,000 patients
who had influenza during the 2003-2004 epi demic.
About 2 percent of those patients had a bacterial
conplication and 30 percent roughly had S. aureus
as the conplicating organi smcausi ng pneunoni a
during their influenza outbreak. About a quarter
of those were associated with MRSA. So, these are
non- hospi talized patients getting influenza,
getting a bacterial infection, and we are seeing
here S. aureus dominating the pneunbcoccus and a
consi der abl e appearance of MRSA

[Slide]
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In this study of community-acquired MRSA,
from 116 consecutive isolates of MRSA which were
typabl e--there were actually nore isol ates accrued
in this study but these were the ones which could
be typed--of the heal thcare-associated, 28 percent
were the USA300 strain associated with a Panton
Val enti ne | eukoci di n genotype, and 20 percent of
that strain, which is considered to be nore
aggressive in general, were froma nosocom al site.

[Slide]

In this study fromour own institution, we
saw 14 patients with severe, necrotizing fasciitis
caused by conmmunity-acquired MRSA. Al though the
mortality was low in these patients, there was
consi derabl e norbidity, including the need for
surgical resections and ot her conplications of
these very aggressive infections. |In this group,
100 percent were the USA300 cl one, again containing
the Panton Val entine | eukoci din genotype. O her
features of the genotype are |isted here.

[Slide]

So in general regarding comrmunity-acquired
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MRSA, we can say that it is now a combn conmunity
pat hogen in many parts of the U S. and also in nmany
areas internationally as well. It is clinically
distinct inthat it is associated with necrotizing
pneunoni a; has been associated with enpyenas,
muscul oskel etal infections and necrotizing
fasciitis now. It is genotypically distinct, with
the SCCrecl V genotype and the PVL genotype
expressed here.

There is evidence fromdata that | am not
going to show you explicitly that this genotype is
evolving in the comunity due to conmunity
pressures and factors rather than as escape from
the hospital as feral clones which then
proliferate. |In fact, there is evidence both from
the San Franci sco and other groups that the
genotype here is arising in the comunity and then
working its way into the hospital setting rather
than vice versa

[Slide]

Now | am going to switch from bactereni a

to staphyl ococcal endocarditis. This pivotal
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study, which was just recently published as the

i nternational collaboration on endocarditis group,
is an effort to re-evaluate the causes and

epi dem ol ogy of endocarditis.

[Slide]

That publication is one derivative of the
study. This is a second one where a subset of the
data sets was pool ed that focused on native val ve
endocarditis, and we will come back to that in just
a nonent.

[Slide]

This group is large. There are 58 sites
i nvol ved from 26 different countries.

[Slide]

O great interest to all of us was the
fact that over half of the cases of endocarditis
now i ncorporated in this study were due to
st aphyl ococcus, in this proportion of S. aureus and
this coagul ase negative. You can see that the
ent erococcus portion has gone down consi derably
here, as has Strep. viridens endocarditis. So,

this is a real change nowin the fact that the nost
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common cause of endocarditis basically
internationally is S. aureus.

[Slide]

That study was done over 48 nonths. There
were 1,779 patients involved with what was
classified as definite endocarditis.

[Slide]

What is also interesting fromthe study is
that there is a geographical difference in the
frequency with which S. aureus was recovered. In
the United States or North America we see a very
hi gh predom nance of S. aureus. In South America
it is less so, but the overall view of the
occurrence of staph. endocarditis again tells us
that this increased frequency of S. aureus is nost
likely related to advances in nodern nedical care.

[Slide]

Again, fromthat subset study we see S
aur eus accounting for about 30 percent of the
overal |l cases of endocarditis.

[Slide]

The nortality rate of staphyl ococcus
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endocarditis has remained high and is roughly in
the ranges you see here, 25-30 percent range. So,
it is associated with a high nortality.

[Slide]

This study | ooks at the Medicare
beneficiaries receiving indwelling cardiac devi ces,
and you can see a steady rise from 1990 up to 1999
during the course of the study.

[Slide]

Thi s shows the increasing nunbers of
cardi ac devices which are being inplanted, being a
consi derabl e increase here. Mich of this is due to
the cardioverter-defibrillators that are being used
at the present tine.

[Slide]

It is clear that if a patient has any sort
of prosthetic device inplanted and then has
st aphyl ococcal bacterem a during the course of a
hospitalization increased costs are accrued as a
conplication of that bacterial staphylococca
sepsi s.

[Slide]
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I's comunity-acquired MRSA an energi ng
cause of endocarditis? Again, in these countries
we see roughly a 30 percent incidence of
conmmuni ty-acqui red MRSA

[Slide]

We know that we have been seeing
di m ni shing susceptibility to vanconycin associ at ed
with S. aureus, and we now have devel oped a
classification which separates the various
susceptibility profiles. | amsure everyone here
is famliar with the reports of
vanconyci n-resi stant S. aureus which occurred
mai nly in 2002.

[Slide]

But then there is another one from New
York City in 2004.

[Slide]

I would l'ike to make these general sunmmary

poi nts regardi ng the epidem ol ogy here. There is
an increased incidence of bacterem as in general,
particularly in the technol ogi cally advanced

countries. There is an increased incidence of
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gram positive bacteremias. There is a substantia
increase in bacterem a due to staphyl ococcus. S
aureus now i s the nost conmon cause of
endocarditis. This increase in staphyl ococca
endocarditis is associated with nodern healthcare
advances. There is a highly significant increase
in both community and nosoconi al sources of MRSA,
and really that not only applies to the U S. but
also internationally. There is a devel oping
i ncreased resistance to staphyl ococcus to
vanconyci n.

I think if we were to take a broader
perspective we could say that in the history of
i nfectious diseases that has preceded us and in the
future that is certain to unfold, this organismis
anot her exanpl e of an evol ving pat hogen whi ch has
established a different relationship with the host,
and has adapted abilities to interact with the host
that are in its favor and is adapting nechanisns to
resi st our therapeutic strategies.

I would like to stop there and ask Dr.

Chanbers to the podi um
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DR LEGCETT: Dr. Edwards, could we see if
you have tine for a couple of questions?

DR. EDWARDS: Sure.

DR LEGGETT: One question, in Fower's
data in JAMA with the 25-30 percent nortality, was
that both left-and right-sided, or was that just
left? 1 don't remenber.

DR. EDWARDS: Yes, | nmay ask Dr. Fower to
comrent on that, if that is okay.

DR FOALER. Good norning. | am Vance
Fow er, Duke University. The short answer is yes,
that was including both. | should point out the
differences in nortality according to the
epi demi ol ogi ¢ background in which the endocarditis
arose. Specifically, for injection drug users the
overall nortality rate is substantially |ower, on
the order of 10 percent. By contrast, in the
setting of the healthcare associated endocarditis,
which is what we proposed was contributing to the
bul k of this enmerging infection, the nortality was
substantially higher, on the order of 30 percent.

This probably had to do in large part with the fact
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that these are sicker people that acquired the
infection. So, the overall nortality rate, on the
order of about 25 percent, is very consistent with
prior studies in the area.

DR LEGGETT: Thank you. Any other
questions?

[ No response]

Thank you, Dr. Edwards. Cubi st
Phar maceuti cal s has allowed ne the opportunity to
i ntroduce Chip Chanbers to give us an overvi ew of
S. aureus disease. Chip is a professor of nedicine
and Chief of the Division of Infectious D seases at
San Franci sco General Hospital

Cubi st Pharnaceuticals Presentation
Overview of S. Aureus Disease

DR. CHAMBERS: Thank you, Dr. Leggett, and
good nor ni ng.

[Slide]

I wish before starting first to thank the
committee for the opportunity to review and di scuss
the nmost inmportant and quite serious infection, the

probl em of S. aureus bacterenmia. | have chosen
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this norning to use as a point of departure and to
put into context for my further discussion in
managi ng st aphyl ococcal infections, particularly
bacteremi a, two cases that typify the extrenes of
deci sion-making that is required in approaching
this disease

[Slide]

The first case is that of a 38 year-old
man who had new congestive heart failure due to
cardi onyopathy and a hematocrit of 13. He was
treated with packed red blood cells, diuretics and
afterl oad reducers and on the sixth hospital day
underwent an upper and | ower endoscopy in order to
determ ne the source of what was felt to be a G
bl eed. Post procedure he had a tenperature of 39
degrees and bl ood cultures were taken. Antibodies
were not started at that tinme and the next day he
was afebrile, but those two blood cultures that
wer e obtained were both reported back as grow ng
gram positive cocci in clusters. He was found to
have a right former IV site that was red, tender

and i ndurated, and vanconycin was adni ni stered.
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The next day the blood culture isolate was
identified as a nmethicillin-susceptible strain of
S. aureus and he had further blood cultures
obt ai ned on that day, which subsequently proved to
be negati ve.

[ Slide]

What are the managenent issues in dealing
with this relatively straightforward case of
cat heter-associ ated bacterem a? You need to
consider what is the risk of a poor outconme in this
patient because that will dictate the
aggr essi veness of therapy; what antibiotics are
goi ng to be used; and how | ong shoul d the patient
be treated

[ Slide]

Wth respect to the risk of a poor
outcone, this pie chart shows what conplications
are reported in patients who have a source
identified as a catheter and associated S. aureus
bacteremia. This study is from Sam Raad' s group
| ooking primarily at an inmmunoconproni sed patient

popul ation but it is fairly generalizable.
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I want to point out two features on this
slide. First of all, in the blue are patients who
do well. They have no conplications, and that is
about 80 percent. So, you would expect that with
renovi ng the catheter and proper therapy the
patients would do well in about 80 percent of the
cases. However, there is a substantial proportion
of individuals who devel op early or late
complications. These conplications are often not
present at the tine the bacterem a i s di agnosed.
The early conplications are those that occur
generally within the time frame of the treatnent
course that is administered, as | said, which is
relatively short. The late conplications are,
unfortunately, identified after the patient has
been treated, sent home and represents a rel apse of
the infection before it is recognized.

[ Slide]

These are two additional and nore recent

studi es al so of catheter-associ ated bacterema. In

the study by Fow er et al., here, this 13 percent

rate represents infections that were linmted to
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38
endocarditis, arthritis and osteomyelitis, so the
nmore serious netastatic conplications occurring
froma catheter-associ ated bacterem a but
representing a very serious group of patients and a
substantial rate of conplication

The study bel ow from Thomas, in New
Zeal and, shows a 9 percent death rate associ ated
with this disease and a distribution of early and
| ate conplications simlar to what | showed on the
earlier slide. Again, they found endocarditis,
arthritis, thrombosis, pneunonia and epidura
abscess.

[ Slide]

Now, obviously in managing patients with
S. aureus bacteremia it is critical to identify
those who are going to do well and those who are
not going to do well so the duration of therapy can
be extended or expected managenent can be used in
anal yzing the patient and then a preenptive
identification of a possible netastatic site can be
done.

These are four predictors that are
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clinically useful relatively early in the course of
identification of S. aureus bacterenia that have
proven useful in predicting outcone. The nost
potent by far is a positive blood culture on
therapy, generally 48-96 hours into treatnent.
Now, this is intuitively obvious as a bad
predictor, that once antibiotics are started the
bl ood cultures remain positive. That increases the
odds of a poor outconme by 5-6 percent.

The second nost powerful predictor is
community onset disease which has a 3-fold
i ncreased associated risk. Persisting fever and
skin |l esions each double the risk. Those skin
| esions are enbolic or henorrhagic skin |esions
whi ch are suggestive of an underlying endocarditis.
So, we are not tal king about a rash; we are talking
about stigmata of endocarditis or possible stignmata
of endocarditis.

[ Slide]

Now, you can use those four predictors to
generate a prediction nodel that hel ps you assess

the likelihood of a conplication but, as you can
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see, there are red flags. The red flag that | have
depi cted over the score of 4, which is associated
with an 80 percent probability of a conplication
occurring as a result of the bacterem a, indicates
the power of a blood culture being positive on
therapy at 48-72 hours. So, if a patient has a
positive blood culture into the course of therapy
it is highly likely that they are going to have a
complicated clinical course. Note that conpared to
the other predictors, only one point being assigned
to each of those, you can have all three other

predi ctors and they do not measure up to the
predictive power of this positive blood culture.

But the second red flag | have positioned
over the zero score. You will notice that there is
about a 15 percent conplication rate in individuals
who have none of these predictors that are present,
indicating an inability to identify these
conplications at any reasonable tinme frane before
the patient is treated. So, there is considerable
uncertainty about the ultimate outcone in a smal

proportion of patients or patients who have no or
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one risk factor. It is not a guarantee of success.

[Slide]

On this slide | have shown the predictors
of poor outcone for S. aureus bacterem a sunmarized
froma variety of studies. One is the no-brainer
of septic shock, which is never good. Identifying
a persistent focus of infection, that is failure to
remove the catheter; failure to drain an
unrecogni zed abscess, etc., is a predictor of poor
outcone. Having any secondary focus of infection,
whether it is identified or not; prol onged
bacteremi a, as | have nentioned, on therapy; the
occurrence of S. aureus bacteremia in an elderly
patient given the unfortunate cut-off of 60 years
of age; MRSA bacterem a, carrying a substantial
risk of a worse outcone; and at the bottom | have
listed the two issues of therapy that will be the
next point of discussion, the use of vancomnycin
instead of a beta-lactam antibiotic and short
treatnment durations, generally in the range of
10- 14 days or less than that.

[Slide]
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Now, in choosing an antibiotic to treat S
aureus bacteremia there are four criteria which
need to be considered. Nunmber one, the drug should
be bactericidal. That is because the nost feared,
serious and a very common conplication is
endocarditis and antibiotics, in order to cure
endocarditis, nust be bacteriocidal in their
action. That is because there is no host defense
at the site of infection that will allow the
bacteria to be eradi cated and one nust rely
entirely on the intrinsic activity of the
antibiotic.

The second is always that the drug should
be non-toxic and well tolerated. Cbviously, the
nature of the infection is going to allow sone
latitude in this criterion. Third, the antibiotic
shoul d be parenterally administered at |east
initially in order to assure high drug | evels and
to assure that conpliance is in play early on
Finally, there should be conveni ent dosing, which
is less of an issue while the patient is in the

hospital having a parenterally adm nistered drug,
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but if one wishes to treat the nore unconplicated
patient as an outpatient it is really inportant to
have a drug regi men which is able to be conplied
Wi t h.

[Slide]

Now, what antibiotic should be used? The
gui dance on this is really shockingly limted
What | have cited here is a quotation from Victor
Hugh' s textbook, "Antim crobial Therapy and
Vaccines," in which it is cited that if the focus
of infection has been properly renmoved with rapid
docunented resol ution of bacterem a, within 3 days,
2 weeks of antibiotic therapy with a
penicillinase-resistant penicillin, first
generati on cephal osporin or glycopeptide is likely
to be enough. Notice the |awer |ike wggle
room-no guarantees here, "likely" to be effective.
And, under no circunstances should patients sinply
have a catheter renpved without antibiotic
treat ment.

[Slide]

Wth respect to what antibiotics should be
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44
used of those three listed, a nunber of
studies--and this is one | ooking at patients with
S. aureus bacteremia froma variety of sources who
are treated with a beta-lactam versus vanconyci n,
those individuals who are treated with a
bet a-l act am have a better outcome than those who
recei ve vanconmyci n who have a higher death rate and
rel apse rate and | ower cure rate.

[ Slide]

Now, there are two factors driving the
institution of vanconycin therapy or that night
drive this result. One is using vanconycin instead
of a beta-lactamso if a beta-lactamis nore
effective you would get this result. But,
renmenber, vanconycin is being used to treat
methicillin-resistant infections primarily so it
could reflect the less intrinsic activity of
antibiotics against MRSA in particular. It turns
out that both are probably operative. [|f one
breaks out patients in the vancomycin group who
coul d have received a beta-|actam because they are

not infected by an MRSA strain, you would get
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simlar results. So, vanconycin is therapeutically
| ess effective than a beta-lactam and one woul d
prefer a drug with beta-lactamactivity if one had
one' s choi ce.

[Slide]

Now, this is the list of antibiotics that
could be used based on Dr. Hugh's prescription for
us and his reconmended doses, and | have given you
my listing of the pros and cons of each. Nafcillin
or oxacillin, 2 g every 4 hours, is highly
ef fective. However, it can be poorly tolerated
because of phlebitis frominfusion. It is
certainly inconvenient, having to be given 6 tines
a day, and is not a user-friendly outpatient
regi nen.

Cefazolin at 2 g every 8 hours IV is
probably |l ess effective than other beta-I|actans.

It is definitely a second choice in nost people's
opinions. It is sonewhat nore conveni ent than
ot her beta-lactanms because it can be given 3 tines
a day, but still in dealing with hone infusion

units it is difficult to have themcone in and

file:///C)/dummy/0306ANTL.TXT (45 of 323) [3/15/2006 9:34:40 AM]

45



file:///C)/dummy/0306ANTI.TXT

agree to administer a 3 tines a day reginen, and it
woul d be difficult to have a patient conme back 3
times a day to receive this regi nen.

Vanconycin, a gramgq. 12 hours |V, is
generally well tolerated; is nore convenient but
|l ess effective than a beta-lactam So, now we are
tradi ng off convenience for efficacy--always a
difficult choice. M preference in this disease is
to shave whenever possible to efficacy.

Finally, at the bottomof the list is a PO

regi nen that mght be used, a dicloxacillin or
cephalexin, a gram It is certainly convenient
because it is oral. However, this is of totally
unknown efficacy. 1, nyself, have never used this

drug to treat S. aureus bacteremia. There are
considerable G side effects that nake you wonder
about the people who make these recommendati ons.

If they were to, in fact, take the drugs that they
recomend, once their diarrhea ensued, how they
woul d feel about it now. This is not a great
dosing reginen to inply conpliance in a serious

disease. So, | think oral therapy is not ready for
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prinme tinme.

[Slide]

Wth respect to the duration of therapy,
the reginens that mght be considered are a short
course of 7-10 days. However, this is associated
in nunmerous studies with a high rel apse and
conplication rate and | think it is presently not a
good alternative. The 4-6 week course of therapy
is certainly likely to be effective and is
effective in many but not all cases of
endocarditis, osteonyelitis and nore conplicated
bacterem a but, again, entails significant
difficulty in terns of conpliance in conpleting the
course of therapy, particularly if one is not able
to give a conveniently adm nistered regi nen. The
standard recomended duration is 10-14 days, and
you saw that Dr. Hugh felt that 14 days was
required.

[Slide]

Now, what was done in our patient? A PICC
was pl aced for home infusion therapy. You may be

horrified to note that cephtriaxone, which did not
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appear on the list, was given at a 2 g dose. This
is a high dose of drug. It has good but not great
anti -staphyl ococcal activity. W were sinmply not
able to arrange to give the patient any of the
ot her drugs, and the decision in this case was
driven by preferring a beta-lactamantibiotic with
a once daily dose for 14 days.

| spoke to the patient |last week. He is
doing fine 3 weeks after therapy. | intend to
follow himup again. This is a reginen, as | say,
that was chosen for conveni ence, hoping to preserve
ef ficacy, but certainly has not appeared on
anybody's slides for treatnent of staphyl ococca
bact erem a.

[Slide]

Now let's turn to a nore difficult case.
This is a 44 year-old nan. He presented about a
week later to nmy service. He was honel ess and an
IV drug user, with fever and back pain but a
non-localizing exam He had no particul ar
| aboratory or radiographic signs to point to us

where the infection was | ocated at the tine of
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adm ssion and he had no murnur. He had no stignata
of endocarditis. Vancomycin was adm nistered and 3
bl ood cul tures obtained grew MRSA. A transthoracic
echocar di ograph was obtained to rule out
endocarditis. The patient declined a
transesophageal study. An MRl was performed of the
spine to |l ook for osteonyelitis. That study was
negative. H s fever persisted into the first week,
and on the third hospital day a blood culture, of
three that were drawn, renmi ned positive for MRSA,
the same strain that was originally isolated.

[Slide]

Now, what is the risk of a poor outcone in

this patient? As | indicated before, comunity
onset disease is a risk factor for worse outcone
and this chart denonstrates that. Again, you can
expect a npjority of patients to do well with S
aureus bacterem a from any source overall, but what
we want to drill in on are the individuals who are
liable to have endocarditis and osteonyelitis.

Both of these are in play in our patient and we

have been unabl e to di agnose either
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[ Slide]

Let's go back to those independent
predi ctors of conplicated bacterem a that | showed
you before. In our patient we have a positive
followup blood culture on therapy. That is four
points. W have comunity onset disease. That is
a total of five points. W have persistent fever
at 72 hours. W are up to six points. That is off
the scale so | guess this patient has a 110 percent
chance of a conplicated bacterema. The only
feature we are lacking is skin | esions which woul d
poi nt us to an underlying endocarditis.

[ Slide]

These are supposed to be enbossed so you
can't see them because really the only choice is
vanconycin, a gramgq. 12. W can't use nafcillin,
cefazolin or diclox because this is an MRSA strain.
We have to use vancomycin. It is well tolerated
and convenient, as | said, but we are concerned
that it is less effective than a beta-Ilactam
antibiotic.

[Slide]
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What was done? A PICC was placed. W
pl aced the patient on nethadone mai ntenance. W
gave hi m vanconycin a gram or whatever was
necessary every 12 hours IV for 6 weeks, figuring
we would treat for either endocarditis or
osteonyelitis as we did not know which we were
treating but hoping we would take care of both. W
targeted trough serum concentrations of 15 ntg/m
which is on the high end. 1In fact, it is about
doubl e or 50 percent nore than what is generally
recomended.

[Slide]

What happened? The patient conpl eted
therapy and returned 3 nonths | ater conpl ai ning of
back pain. He is afebrile. He has a nornmal exam
Bl ood cultures are negative. The MRl of the spine
shows a T-10, T-11 osteonyelitis and discitis. A
bone biopsy culture grows MRSA that is the sane
strain that was isolated before therapy at the
3-nmonth previous treatnent course

[Slide]

What was done? Well, we don't have a
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whol e ot of choice. A PICC line was placed. He
was put on net hadone nmi ntenance. W gave hima
gram of vancomnycin every 12 hours for 6 weeks, and
we targeted trough serum concentrations of 15
nmcg/ m .

Now, | am not very confident in this
course of therapy for this patient because we have
"been there, done that," and the patient failed at
atinme in his therapy when you woul d expect that,
havi ng rel apsed, he would only do worse on this
course of treatment.

[ Slide]

The nmanagenent issues raised by this case
are perplexing. Is this a vanconycin failure?
believe it is but, if so, why did it fail? The
i solate was not resistant. There was no change in
MC. W targeted high serum concentrations.

Per haps there was a focus of infection that we

m ssed but we certainly couldn't see it on our

i mgi ng studies. The patient relapsed with
negative blood cultures so | amnot very confident

that he had endocarditis although he may have.
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What is the risk of a poor outcone now?
When you retreat osteomyelitis, if that is what he
had to begin with and we don't really know that,
the failure rate is quite high, as high as 50
percent. What antibiotics should be used? | don't
know. There are antibiotics that | can use but I
don't know whi ch should be used, and | don't know
how long to treat this patient.

[ Slide]

In these two cases | hope | have
denonstrated the state-of-the-art--and | use that
term advisedly and with a bit of sarcasm-in the
treatnment of S. aureus bacteremia. Two points, the
current armanmentariumis inadequate for outpatient
treatment for MRSA infections which we are
increasingly seeing in the outpatient setting for
patients who fail or cannot tol erate therapy,
particularly, again, for MRSA infection.

Physicians are left to rely on drugs that
are not approved for treatnent of conplicated
staph. infections, or drugs wth unknown or poorly

docunented efficacy, or second-line agents and
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conbi nations of agents of unknown benefit.

I hope | have given you a flavor of the
di sease that we deal with on a daily basis. |
thank you for your attention and that concl udes ny
remar ks.

DR. LEGGETT: Thank you, Chip. Any
questions for Dr. Chanbers?

DR. FOLLMANN: | have one question. On
slide G 12 you quoted a paper by Fowl er in 1998.

You | ooked at cure rates for beta-lactam and
vanconycin which were different. Was this a
random zed study?

DR CHAMBERS: No, there are no random zed
trials conmparing these two drugs. That is because
vanconycin--1 am sure you don't renenber the
earlier slides but vanconycin is only indicated for
MRSA i nfections or the severely allergic penicillin
patient.

DR LEGGETT: Any other questions? Jan?

DR. PATTERSON. Hank, you raised the issue
of the managenent of the last patient and the

vanconycin failure. Was it a failure? If so, why
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didit fail? Could you elaborate on that a little
bit?

DR. CHAMBERS: Yes. First, | do think it
was a failure. M suspicion, although | can't
prove this, is that there was probably a seeding in
the spine that we m ssed that would explain the
back pain. | think the bone penetration of
vanconycin is poor, particularly if it was a very
early infection and there was not a | ot of
associ ated inflammation with breakdown of the bl ood
barrier and the ability to achieve bl ood delivery.

I don't think it was our ability to dose the drug.
But | also think it reflects the intrinsic |ack of
activity of vanconycin in treating these patients,
and it reflects the question that was asked earlier
about the efficacy of this drug conpared to ot her
drug classes. So, all of those | think

DR. LEGGETT: Geat! Thank you so mnuch.
It is now about 9:35 so why don't we take a
15-m nute break now because we are going to need
the extra 10 minutes | think before |lunch?

[Brief recess]
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DR LEGGETT: For this next portion of the
meeting we are going to begin with Dr. David Manus
giving us an introduction.

I ntroduction

DR. MANTUS: Thank you, Dr. Leggett.

[Slide]

My nane is Dave Mantus. | amvice
president of regulatory affairs at Cubi st
Pharmaceuticals. | would like to first, on behalf
of Cubist, thank the Anti-Infective Drugs Advisory
Conmittee for the opportunity to present today, and
al so the FDA's Division of Anti-Infectives for all
of their efforts over the past years on what you
will see to be a pivotal study of daptonycin in S
aur eus bacterem a and endocarditis.

I would also like to take a nmonent to
recogni ze the investigators, patients and patient
fam lies who participated in the study. Their
i ntensive comm tnent nmade this unprecedented study
possible. The results of the study were part of a
suppl enental new drug application or SNDA, the

subj ect of today's neeting.

file:///C)/dummy/0306ANTL.TXT (56 of 323) [3/15/2006 9:34:40 AM]

56



file:///C)/dummy/0306ANTI.TXT

[Slide]

Cubi st is very pleased to have nunerous
experts here today to help with today's
di scussions. These include nenbers of the
adj udi cation committee fromthe pivotal study.
This committee provided a blinded, independent
clinical assessnment of all cases in the study. Dr.
Ral ph Corey, of Duke University Medical Center, was
the adjudication conmittee chair and he will be
presenting later. Also on the conmmttee was Dr.
Elias Abrutyn, of Drexel; Dr. Sara Cosgrove, of
Johns Hopkins; Dr. Vance Fow er, of Duke; and Dr.
Adol f Karchner, of Beth |srael Deaconess Medi cal
Center.

[Slide]

We also are very pleased to have Dr. Chris
Cabel | here today, the cardiol ogist from Duke who
provi ded centralized reads of the transesophageal
echocardi ograns in the study. You have al ready net
Dr. Chip Chanbers, from UCSF. W al so have Dr.
George Drusano, from Al bany Medical College; Dr.

Donal d Levine, fromWayne State University; and Dr.
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Al Sheldon, from Antibiotic and Antiseptic
Consultants, Inc. These experts bring between 10
and 30 years or nore of expertise in S. aureus
bacteremia and its clinical and m crobiol ogica
consequences including S. aureus bacterenia and
endocarditis.

[Slide]

What is daptonycin? It is a cyclic
| i popeptide natural product, originally isolated
fromsoil bacterium In 2003 daptomycin 4 ng/kg IV
once daily was approved in the U S. as Cubicin for
the treatment of conplicated skin infections,
i ncluding those caused by MRSA. Simlar approvals
followed in Israel, Argentina and, nobst recently,
in the European Union

[Slide]

We have over two years of clinica
experience with daptomycin and over 150, 000
pati ents have been treated. Post-marketing
surveillance has reveal ed no new toxicities, nor
have any been reported to Cubist by FDA. The fact

that it is once daily dosing and nonot herapy may be
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why approxi nately one-third of daptonycin doses are
currently being delivered in the outpatient

setting. Ongoing mcrobiology studies continue to
denonstrate the potency of daptonycin versus S

aur eus.

It is inportant to note that physicians
are already seeking daptonycin as a treatnent for
bacterem a but without the gui dance of an approved
i ndi cation. Data on physician usage suggests that
approxi matel y one-quarter of daptonycin doses are
currently being prescribed for bactereni a.

However, half of these are at the 4 ny/ kg dose
approved for skin, not 6 ng/kg that was studied in
S. aureus bactereni a.

[Slide]

Why di d Cubi st choose to devel op
daptomycin for S. aureus bacterem a and
endocarditis? Dr. Soreth has already pointed out
that this was a real challenge as no antibiotic has
ever been approved for this specific indication
Dapt onyci n has some properties that nake it a

rational choice for developnent. It is rapidly
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bactericidal both in vitro and in vivo. It is
pot ent agai nst both MRSA and MSSA, and now has
proven clinical efficacy in skin against both MRSA
and MSSA. It also has efficacy in relevant aninal
nmodel s at hunman equi val ent doses for endocarditis.
It had the potential for outpatient treatment and
we have seen this potential realized in the post
i censure experience. This can be inmportant in a
serious di sease where extended duration therapy is
often required. Daptonycin had not only the
potential to be a treatnent option but one with
advant ages over current standards of care.

[ Slide]

Thi s was an unprecedented study and an
unprecedent ed indicati on so FDA and Cubi st
mai nt ai ned a constant dial ogue throughout
devel opnment. This dialogue | ed to agreenents on
critical aspects of the study. These included its
open-1| abel design although Cubist maintained its
blind to treatnment; the choice of conparator
agents; the requirenent that all patients enrolled

had a positive culture for S. aureus; and the
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establishnent of a data safety and nonitoring
boar d

As the study progressed additional
agreenents were reached on the establishnent of an
adj udi cation committee, the conmittee's protocols
and procedures, and the primary endpoint,
adj udi cation committee's success at test of cure.
We al so agreed and di scussed the statistica
anal ysis plan prior to unblinding, including
met hodol ogi es and pl anned anal yses. Cubist first
presented the results of the study to FDA in July
of 2005. In Septenber the SNDA was filed and in
Novenber it was granted a priority revi ew status.

[Slide]

Consi stent with the patient popul ation
studied in the pivotal study, the proposed
indication is the treatnent of S. aureus
bacterem a, including those with known or suspected
endocarditis. The proposed dose is 6 ng/kg IV once
daily for a mninmmduration of 2-6 weeks.

[Slide]

The Cubi st presentation is going to
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continue today with Dr. Hel en Boucher who will
sunmari ze efficacy; Dr. Jeff Alder who will present
key data on m crobiology fromthe pivotal study;
Dr. Goria Vigliani who will summarize safety at 6
nmg/ kg; and we are very pleased to have Dr. Ral ph
Corey, the chair of the adjudication commttee,
present the overall conclusions to the study.

[Slide]

VWhat will they tell us? Daptomycin was
effective in the treatnent of S. aureus bacterem a
and endocarditis. It was well tolerated for
extended treatnent durations. |In fact, it was |ess
nephrotoxi ¢ than current standard of care agents.
Dapt onyci n provi des a nuch needed treatnent option
for the treatnent of patients with S. aureus
bacterem a including those with known or suspected
endocarditis. It gives me great pleasure nowto
invite Dr. Hel en Boucher to the podiumto sunmarize
daptonmycin efficacy. Thank you.

Effi cacy Results

DR. BOUCHER: Good nor ni ng.

[Slide]
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My nane is Helen Boucher. | am a nenber
of the Division of Infectious D seases at Tufts
Uni versity New Engl and Medical Center, and have
been a consultant to Cubist for the past few years
I am honored to be here today to present the
efficacy data for the pivotal trial of daptomycin
as therapy for S. aureus bacterem a and
endocarditis on behal f of Cubist.

[ Slide]

This study was three tines |arger than the
Kor zeni owski study of nafcillin versus nafcillin
and gentamcin, the only other random zed study of
S. aureus endocarditis. The S. aureus endocarditis
and bacterem a study was a prospective,
international, nulticenter, random zed, controlled
trial. The primary objective was to test the
hypot hesi s that daptomycin is not inferior to
standard therapy in the treatnment of S. aureus
bacterem a and endocarditis as assessed by the
adj udi cation committee outconme at test of cure in
the intent-to-treat and per protocol popul ations.

Like the majority of anti-infective
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registration trials, this study was designed as a
non-inferiority trial. |In determning the sanple
size, we assumed an overall response rate of 65
percent based on the evol ving epidemology of S
aureus bacterem a, nanely, the increase in
frequency of MRSA and the | ow observed success
rates in the treatnment of MRSA infections. And 180
patients, 90 per arm were required in the
intent-to-treat popul ation. The study had at | east
80 percent power to exclude a difference in
adj udi cation committee assessed success at test of
cure of mnus 20 percent. In order to deemthe
trial a success the lower limt of the 95 percent
confidence interval around the difference in
success rates, daptomycin mnus conparator, had to
be greater than minus 20 and include zero.

[Slide]

The study included adults who provided
witten infornmed consent and had positive bl ood
cultures for S. aureus, regardless of the presence
or absence of a source or conplication. All-coners

with S. aureus bacterem a fromany source, with or
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wi t hout conplications, were included, including
those with known endocarditis.

Patients were excluded if they had
intravascular foreign material that could not be
renoved; if they had prosthetic heart valves; rena
failure; known pneunopnia or osteomyelitis;
pol ym crobi al bacterem a or a high likelihood of
death in the first 3 days

[ Slide]

I would like to take a few mnutes now to
review with you the overall design of the study.
Patients entering the study were to have a positive
bl ood culture for S. aureus within 2 days of
enrollnent. This was an open-|abel study where
patients were random zed to either 6 ng/kg of
daptonmycin or standard of care. Most of our
patients initially received vanconycin. Once S
aureus susceptibilities were known, patients with
methicillin-susceptible S. aureus, or MSSA, were to
switch to anti-staphyl ococcal penicillin at 2 g
every 4 hours IV unless they had a docunented

allergy. In addition, all conparator patients were
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to receive an initial 4 days of |ow dose
gent ami ci n.

Al'l of our patients were to undergo
ri gorous diagnostic evaluation that included daily
bl ood cultures until they had been negative for 48
hours; daily physical exam nations; any necessary
testing to rule out netastatic foci of infection;

and a transesophageal echocardi ogramor TEE within

5 days of random zation. This TEE was read locally

and used by the investigator to guide his or her
clinical care of the patient. That sane
echocar di ogram was sent to the central core echo
|lab for reading by a single cardiologist, Dr.
Cabel I, who was blinded to study treatnent. This
was to ensure consistency of readi ng and
interpretation across the study.

At the end of therapy the investigator
made a determ nation of clinical response. 1In
addition, patients were followed for an additiona
6 weeks following the end of therapy to the test of
cure visit for another evaluation to capture any

rel apses. This nore conservative assessment was
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used to ensure that patients were, indeed, cured.

[Slide]

Due to the open-label nature of the trial,
the heterogeneity of the population and the
conpl exity of diagnosis and outcone assessnents of
patients with S. aureus bacterenia and
endocarditis, we convened an adjudication committee
to conduct a clinical review of individual patient
data, blinded to treatnent assignment, in order to
make i ndependent assessnents of diagnosis and
outcone at selected tine points.

D agnosi s at study entry was based on
nodi fi ed Duke criteria and categorized as definite
endocarditis, possible endocarditis or not
endocarditis. These criteria were used to
categori ze our patients according to their risk of
havi ng endocarditis. Final diagnosis was assessed
retrospectively by the adjudication comrttee based
on all available clinical and m crobi ol ogi c data
and i ncluded bacterem a that was conplicated or
unconplicated, right-sided S. aureus endocarditis

and | eft-sided endocarditis. The committee had to
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classify all patients including those initially
classified as having possible endocarditis. The
adj udi cation comrmittee assessed outcone at the end
of therapy and then again 6 weeks later at the test
of cure time point, the primary efficacy endpoint.
Qur presentation here will focus on the patient
groups identified by the adjudication commttee.

[Slide]

The definitions of success and failure
used in our study are shown here. The protoco
definition of success required nore than negative
bl ood cultures. Success was required to be judged
clinically cured or inmproved; to have that negative
bl ood culture; to not receive potentially effective
antibiotics that night have inpacted on the
outcone; and to receive at |east a m ni mum anount
of therapy as indicated by the investigator.

On the other hand, there were severa
reasons for failure and patients failed if they had
any one of these reasons. They included persisting
or relapsing S. aureus infection; death; if they

were judged a clinical failure; if they received a
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potentially effective antibiotic; if a patient

di sconti nued prematurely due to clinical failure,
an adverse event or mcrobiologic failure; and if
they didn't have docunented negative blood culture
at the test of cure. For exanple, a patient could
have conme back for their test of cure visit and had
a physical exam and been well, but if the

i nvestigator was unable to obtain that bl ood
culture that patient would still have been
considered a failure. So, our study had stringent
criteria for success and conservative definitions
for failure.

[ Slide]

Now | would like to turn your attention to
the results of the S. aureus bacterem a and
endocarditis study.

[Slide]

From August 2002 to February 2005
investigators at 44 sites in 4 countries in the
United States and Western Europe, treated 236
patients in our study. This was an extrenely

resource intensive effort. These patients required
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expensi ve di agnostic eval uation, |ong courses of
therapy and long-termfollowup. Inportantly,
approxi mately 20 percent of our popul ation were IV
drug users, a population with known difficulty and
chal I enges in adherence to therapy and foll ow up,
adding further to the efforts required by our
investigators to foll ow these patients.

There was one nmj or change to the conduct
of the study. Followi ng review by the data safety
nmoni toring board of the data fromthe first 30
patients treated in the study, the protocol was
anended and patients with known | eft-sided
endocarditis were allowed into the study and were
separately random zed to ensure an equa
distribution of these severely ill patients in the
two treatnment groups.

[Slide]

This flow chart shows the disposition of
all 246 patients random zed in the S. aureus
bacterem a and endocarditis study. Ten patients
did not receive study drug, |eaving 120 daptonycin

and 116 conparator patients in the safety
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popul ation. One patient entered the study with a
hi gh l'ikelihood of a |eft-sided endocarditis before
the amendnment to allow that and was, thus,

excl uded, |eaving 20 daptomycin and 115 conpar at or
patients in the intent-to-treat popul ation, our
primary efficacy population. Then a number of
criteria were used to assess adherence to the
protocol, |eaving 79 daptomycin and 60 conpar ator
patients in the per protocol popul ation.

[Slide]

This flow chart shows the conpliance of
all patients in the intent-to-treat popul ation
Patients who withdrew fromtherapy were followed
for further antibiotics and for safety. As shown
here, 69 of the 78 patients who w thdrew from
therapy were followed to conpletion of the study.
On the left side we see that of the 157 patients
who conpl eted therapy, 148 net the test of cure
requirenents. So, overall, 92.3 percent of our
patients conpleted study requirenents in this study
which dictated long-termfollowup. Gven the

conmpl exity of our population, it is noteworthy that
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so many patients conpleted the study requirenents.

[Slide]

Patients were well matched according to
age, gender and race as well as renal function
Approxi mately 15 percent in each treatnment group
had renal dysfunction at baseline with creatinine
cl earances |l ess than 50 m/mnute.

[Slide]

Looki ng next at baseline infecting
pat hogen, rates of nethicillin-resistant S. aureus
or MRSA were similar in both groups. Approxinately
38 percent of our patients had MRSA and this is
simlar to rates encountered in several of the
recent nultinational cohort studies.

The next row of the table shows risk
factors for endocarditis in each group
Importantly, this was a severely ill patient
popul ation with 75 percent of our patients in each
arm having SIRS criteria at baseline. The two
study popul ations were bal anced in terns of
co-nmorbid conditions. For exanple, approximtely

one-third in each group had undergone surgery in
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the nmonth prior to entering the study.

Despite the relative bal ance between
treatment groups according to each individual risk
factor, there was a notable difference anong the
nunber of risk factors present in each treatnent
group with daptomycin conpared to 13 conparat or
patients having 4 or nore of these risk factors
present at baseline. What this nmeans is that a
patient could have SIRS, diabetes, be an
i ntravenous drug user and have septic pul nonary
enboli all present at the time of presentation

[ Slide]

In addition to the results of the primary
efficacy analysis, | will present several of the
addi tional pre-specified analyses of the primary
endpoi nt, including success in patients with MRSA,
success according to entry or final diagnhosis, and
success at the end of therapy.

[ Slide]

These bar charts show success in the
primary efficacy endpoint, success at the test of

cure as assessed by the adjudication commttee in
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both the intent-to-treat and per protocol
popul ati ons of our patients with docunented S.
aur eus bacterem a.

As seen in the magenta bar on the |eft,
44.2 percent of the daptonycin patients had success
in the intent-to-treat popul ation as conpared with
41.7 percent of those treated with conparator,
shown here in light yellow The treatnent
difference is 2.4 percent and the lower limt of
the 95 percent confidence interval around that
difference in success was mnus 10.2 in the
intent-to-treat popul ation.

Response rates in the per protocol
popul ati on were higher, with a simlar treatnent
difference of 1.1 percent. The lo